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[ftlt!f#©$BB] 

£ f *«fttt* 7* ;H5»©H3SS. 

feJMHWy v-T'&5 c t*l#ISi:T*»*S 2 EG 10 
«ott«tt* 7-fe;l/flesft©S!ii£o 

* %mnm 2 x« 3 fcE*©a«Mt*^-fe;H!fioB!Jt 
■r i ~ 4 ov^-r n*^ i ofcEttottftttaTHr 

0»*«7] HES*% X^y-lMWiffitf 
"PfeSC fc«r»«i:1-5W*« l ~4©<,vfnfr l ofc 
IBiM $14* 7*/l/flEft©ffi!jg?£o 

8 ] ffi$g l ~ 7 o^ftifr l ofcEiiOfi! 
Jtat«fc»)«!Ji*tifc» 44MSttsRUv-3^6jas^a 

BM3©B«iaa»PI] 30 
[000 1] 

v-©7 -c * A* 6ft SIMMS* 7-fe;l>J!E**©i!i£i* fc 

B8*ttwu £#«?i4#yv-{i#jg£n, »*sn 
.ko-r, ttM®mtttiM?«ftnfcaMi*tr*-s. 40 

[000 2] 

7>*-7A. m^jy^z-^ a, &{tA'j7A, u> 
.tot, ■SWattHI-Sfc, iias©*B«tt^ai^. $ 
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EU6JB*i&Kfc''r*. 

[0003] lt, x?uym<D®Bim&# 
-r**m-e*««nfcaB»ttiE» 3-4643 

¥2-2 3 5 1 5#4H» , feL<ttx^U>--Kffc 
R*«a^ft-p«BISnfe8B»ttflEfi (W£¥2-2 3 
5 1 » aKU (3-kKn*J/7^*yx- 

h) "P*asnfeajftiti5s ot£¥2 - 23517^ 

g$Stt!BB 1 5 7 2 9 0<f&«) «AI<»6 

[0004] xf-uy*o»aiffltt*y v-©7ki4xv 
;l/*7 3 y i: * 5 5 yfijfll i: **J**T1MS 
nfe«MtlBf*l4*«T*» HlftfclE<IR*«nTir>*. 

• ftKtTx/l/ • #U*U7 
[0 0 0 5] #U (3-t Fa*S/7;I/*7x-h) A 

wi#y r^+uya^sR+S'U- h-ea«£nfc«Bto 

So 

[0 0 0 6] -73, cn6©»»ttflE8«, v^nfe, 

s«flE«K*«*f »*»au«fc «fc <o mmt Ltc®'mm 

[0007] S7c, *y (3-t FD*'>7;P*yx- 
h) «v^i# y 7;l/+ b- h * H©4?U 

)gu*v>fcto, •uerr*±-wwt±oiHi«va&*. ^© 
«ffiT-/£<ae>nTV5„ ^©*^*7 

UV F»K«, IBK^©«4»»«: cfc t>T4*»r 
[0008] 
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[000 9] 

6n mnonnmrs^umx-t , ^z&mmz*?^ 

[0 0 1 0] *«Wtt> (1) £#J*tt#UV 20 

[ooii] ( 2 ) £#fi?t$# y v-t>\ u 
v--e*sci:*«fafrs (i) 

■b;MB«©«!3fife (3) WK^n-^ M®£ 

&ssas£ *fc?ti63RsK y s c t t ? s 
(2) KgB«o««bit*^-fe;i/«5fi©«JiS, 

[0 0 12] (4) JUWRtfUV-flV. ftjfa&h J> 30 

ftWittZ (2) Xli (3) fcSB*©«SSM£*:/-tr/ME 
fiO«Jfife> (5) ^5M»ttsl? 'J fc«t«H*&tf / 

s^ttwaB******sci:*«fafc-rs en - 

(4) ©vvf ttfr l oKI5*08K!itt*^-fe;WB«ol!! 
[0 0 13] (6) »»ttOffl3^, -fe;up-x, u- 

wafc-rs (D ~ (4) ov>rnj6i» i o(cB«o«a 

tt*7fc;MBiB©HJI8U (7) «SS*\ SMK. * 40 
7 yHMW4»«T?&Scfc (l) ~ 

(4 ) o^-rn^ i oKjG«oaB»tt*^-fe;nsRo» 
sta, &t>\ 

[0 0 14] (8) ±IBO (1) ~ (7) <D\,^?tlfr 
[0 0 15] 
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•y?;syv7vt tmftgm l 9 

9 5¥5£2 6BfitT) <0 2 8HfcB«£*lTVSsI?y 
v— S\ BiflfijfrtfyxXx/UT? h\ ft8-b;Vn-x* 

[0 0 16] SiW)K^yx7 > -r;KD^T\ 5> 

A t s?*-;HjK»» 6*A* ftS * y xt. 

r/i>*\ ?i®^#*±f*fcLT£j££nsft&&#yv 

jlb&sh y v-T*(i^»jasT*^-r s?LK<o^ffl 
w-rs 0 

[0017] mffiWi#vx.xTjMD*x\ &£mm&<D 
is*-p«4«io»fr^sKy v-mtciBA-rsfcii), 

«ffl{c$fJPl^§ttS„ 
[0 0 18] 3W8Wlcfflv>6ti*^*/l/#vK*»i:^ 

*- ns»n6»i* y xx^i/ohsb* 

*fft\ «§^^€S7??S> WB¥7- 1 7 24 2 5f 

iosijg-rsdt^T-tSo flUBSaRyx^r/i/offla 

^^««3. 000-4 00. 0 00T*. «4£50~ 
1 3 0^T*feSfe<0*^UTl/^So 

[0019] &ic#iiwfcffl^e>ns?iK&#yv-tc 
ov^TWwrs. *^Wfcfflv>5>nsiLS?^y v-<d 

i¥S#?ltt3, 0 0 0-4 0 0. 0 0 0T\ Hi^5 
0-2 0 01CP*St©*«JiUT^S. 5i)«lfflO!»fflJa 
*%t#5fC«, #?»43, 000-3 0. 00 0T\ 
Sfi^5 0X:~l 6 0"CT'*St>^3iLTV^ o fiJ«fi3 
OttttiJ»***Sfe»Ktt» ^?Stt3 0, 0 0 0-4 
0 0. 0 0 0T\ MUSI 0 0-2 0 orT'feSfeOA^jg 

[0 0 2 0] *«»HTW^ JUWR#y v-fctt, ?L^JS 

»*a»3R* y v-tf 3 o «i%w±«rr s t 
ici»-rs 0 *«:wtci±aiE^^yv-(i, ¥im&ft<Dt$. 
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it. %m&ftt, tKn+i/AW^SUS^ fcFn* 
i/*;l/#>iC8*iXf;l/)*», #Uxxx;l/, *U 
x~f;k *U*-#*-K Sfctt-fe/l/P-xStaW* 

[0 0 2 1] SJfcS#i: LTttRIIRtf 

**Hfctt, L—5**h\ D— 7*xF, MESO- 

«fc <3 'J T-1*tt*»KT**. 

[0 0 2 2] 4^ #fg$<D?L&&#Uv-T't±, ffi^ 

H»tt*nsi-r %mtbx, x^mmm 

I, LV\, JlftflfyCti?Lg?i:LT, L 

ftsgWiDtttf 7 0M%ja±££n£cktf$?3:L 

*lr>ttDtttf 8 5ll%eih«Sn5Ctfi s »SLK 20 
[0 0 2 3] Sfc, ^xFfCO^TfcL— 7*xFF 
*V>ttD-'5*7 t F*tt7*xF'fc 7 0fi»%JK±3 

tf, 8 5fi*%W±T&S„ fS^Wtt±L-?LSEO^ 

IBS5l?yv-©ABti:UTttL-?L»i6, v^xFkt 
TttL-5*f-F § C i: WfUT?fc So 

[0024] ama^irfta^^st/v-ia^ot 

Fo*S/B», fl-fcFa+S'Blfc y-kKn+«>B 
a-tKo+J^m /8-tFa*Sm y- 
tKo+*/gtt, i-tKa+->g?8, fi-fcFP 

Fn+->*^P>tt, i-tFo^f/W/ny 
E-tFn^>*7nyE e-kKn^f;V 

&4SCfcjtf»SU\, 40 
[0 0 2 5] ffc, tFD+'>*;V#ViOiKxxf 

X £-*yn7^FX /^^^/^frSatf 

[0 0 2 6] ^K?LK^^U'7-©iai73ffit<:ov>TiJJ 

Polymer, 2 0#, 14 
5 9H (1 9 7 9*9 fcJI6nSJ:3fc, ^f-FfcM 50 
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- 1 7 2 5 0 2W£fflCffl7fi2tlX^Z£5K, feffl<D 
[0 0 2 7] 35fcaB8MlC*9Jllfc**'JV-^ ¥Ltt 

[0 0 2 8] WK^EOJUWRtfU v-ff, 8JtjS# 
[0 0 2 9] aJHR#'Jv-tf, fljfclftih 

[0030] conjba^fc^*^*^**^^^*- 
met*. a»*»**o«*^»+i!: 3 oiixud 

* U J?*/!* 6 4 * * U x 

xf-;i/*7 o*M%*^W*s««£#*W6n 

;H*5M^6*«* U xxf;l/i: 5 * f - F i: ^r»1^a^(ili 

IW7- 1 7 2 4 2 5^«KM^*nTl/^S«fe5 

tern. ae»a*», towia^ffF^itT 

[0 0 3 1] ?6{C, 7ffK*ISi:trff5nft# 

x&ztiitx v nmt, */t»w>.ym.'fmtv*-)\'f8. 

T'XXx;l/£&£-£fd£s Mf5M#> twmm 
[0 0 3 2] MtC, ME0«J»6#y V-fcSifrrSBt 

xxx;Wtftfe«o#ffiT, «EE*ftT-Pltt*» B«^Up 

-;i/*ffv«a^«-ers*a. row 7- 1 72425 

[0 0 3 3] Hlb«»fc«M*S**S?*/U*>»l«» 



7 

lat^^^m, 7Wym. 7-av^ym, -t^yy 

-K» 7v;i/^ 72;l^ 'CV7^;l/ 

fttaix^y^yn-zk 7akTuy^yn-;K 7 
fuy^'J3-;k ^y*y$/**-;k 'vfrtf^f-uy 

[0 0 3 4] *^y^;I/yy a— ;K i/trw\*Vy 
io<#/-;k 7k?&t£X7x/-;l/A, *i/\sy?Va 

;K ^7nbf^y^Un-;K v^/^yv 7 *— /k 3- 

[0 0 3 5] ¥L^3KUv-#HS^#fc^*^#y& 
S?*-;H«*h&» 6 ft* * U iXf;^^t?Sl^ 

vxmsmtxv^avuy^tfv^uytt^vim 

14£&y, *«Wteffiffl«nsf-i-^i:LT»*U^ 

[0036] 5$#j&#yx*x;Mco^-ni, j. ap 

PLIDED POLYMERSC I ENCE, 26 
4 4 1 (1 9 8 1*10 lCj&^lbtVC^&£olC, 5? 

§K y JIJ»y * y 
*RReLfc*Ui^y;l/Tt, BJRfc J: 

[0 0 3 7] ^tS^A;l/#yM»^'>ltW Lft^ 

mmm^ti;v^ym^m^rcmicit^ 
[0038] $m&$v ~?-<D®mmm^®mi£BmT' 

ffi£T5t)\ 7;I/3-/k ^h>, ftfk***OiSSiJ% 

[0039] s/c, zm&xvv-mmmici&mtzm 
&mmzm&Kfomcfkm®m-r s c 1 1 <fc y > ?lss& 
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[0 0 4 0] S^««©*JS»JtLTffl^S*l/-haiJ 

ns+u-hautt, »ittm<. m&izmcmn 

10 75/K, 7x/-;m> fcKa*'>AM; 

ym, Wrhym, 7$ygu **>yh, y^i-yhu 
evvyitGVs, is?*it&Vs, m&&?tL 

[0 0 4 1] mWmcli, Tz.SMtLTl&fVi'y, 
uj'yy, 7v-y, -tUX a-7^7B§^ 
;i/75/ffrat ^y-y;k^y-yy, ?;k* 5 ylift 
7x/-;l/«i:tT«7Uif'JX t-7^Afn- 
20 /I/, 4 —YV7Ptf;l/hP^py, ^P : eha-7^ 
WnX **S/>, »fc?l&7'afcr;l/&ir s tFP+ 
f*;I/#yllfc LTHiBEKs £8, *xygL *xy 
K^/^^k sMyyVjiz-D-fiEK, ->^7h 

[0 0 4 2] i? J rhymtLXtt.7*1-)\'7-b FX *\ 
^7MD7t^l/7thx ^yyV;k7-tr h- y, 
r 7-f /P h 'J 7Wn7t hx h >J 7;I/*/l/7-fef-;I/ 
7-bh>ftt*> 75y«iiLT{ix^b-yv ! 7^y, v 7 
xfbyh'J7$X l. 2, 3-H'J7577p/^ 
30 y. f*^xf;l/7^, h'Jxfl/yr h 
yx£V— ;l/75 f h7Xfl/y^?X ^> 

a, a-7'J^m->A, tfl>7^7 

[0043] 7x-f yhpy ymt Lxitz*f7u-c 
y, l, io-7ityh0ijyftjf> xvzSyit&Vt 

tLXH2, 2-WVity, 2. 2' . 2" — r;l/kT 

40 Effili^N^W7x7-;Ui:Lr(io-7^7 
7x7-;K xhoyRI, 2-xhpy- 

5-'7p<g 1 ;l/7 5 77x/-^, i-xhny-2-t 
7F-/K 8~tU/*/Vym, 

[0044] fusan^Nfs^f^ymtLxit^i-/]/ 

i?y&. - hVa=mm, xf^y^^rSE t: 

5 yHUfK, t r a n s - P^*"9" > -77 ^ yVStft 
m> i/*xfi/yhij7$yM, h'jxfuyf h7 

50 ®, 3-x;v*7x'J^Sf», 4-x;u^7xy >- 
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mm, 2-7 5/sms»-N. N--irat 3-75 

7£J6#»-N. N--»», 4-75/$A*l- 
N, N--ft*. 

[0 0 4 5] U-T^/l^X/l/^yl-N, N-- 

*y>, v^/y, xijt^nA777n, 4- (2 
-f-7WAr7)/) U!/;U^y, 1- (2-tru^;U7 

V0 -2-t7b-^ftif, f-*-A«k LTtt^** 10 
f^t'J K> 1, 1, l-h'J7Mn-4- 

(2-^x-;U) -4-^;W/h-3-/fy-2- 
*>\ 3-*;i/*:/h-p-*u , /--;MS* 

[0 0 4 6] #;I/7^yy^LT{i-rF57xx;|/# 
;U7YX fh7*X (4-N-^5 L ;l'tfUv f ;l/) 

f-is>4*y* xvtT-foTZVU'ffrT-bhy. 
7* y ;l/KI?Rtf *n5©B^«9ife*tf « c 

[0 0 4 7] fcfrT-fe, S»*J:<?Ltt36^y v-i*>fc$ 20 
~y\ k Fo+s/xf-n/xf-uv^T? 7=ftit x^ 

U7S>75 VQftifc trans -~7* w\ttV&7 
symmm. i?x.?UyhV7S>35Sm. r-'Jxf-U 

[0 0 4 8] sMvW;i/-D-ilSlt *J/\ 

7hM^-D-SEi, ^xyl, ^xysty^- 
**7M?<z>i: YvS-i/tDVXym&mfbtiZo 1$fc, 30 

14fcSn, t: Fn*s/*;l/4?>KH:«fi^*vH*««r 

[0 0 4 9] ftfflS+U-hSUB, »8tt#«B<, ®@ 

[0050] ztc m&vymxxTjimit. nm&$ 

ixxf;K *x*yfxxf;K 7;Mvb*x*:yK 

[00 5 l] 

[fbi] 
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I 

R«— P — OH 
I 
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[0 0 5 2] R.tt7;l'*/l/gXti7/lO*S' 
Jim. Ritt7;WsM/SXtt7;lo*i'A'SXttfc Ka 

[0053] m#mzte. Mfevym^zT-jitLT 

fvk 'jyi-yxf/K 'J y^77ntr;K y >«s> 
7a£;k 'jy^7-rv7atf;K U^^W7d 

tf;k 'jyftty^f/K >;yi^^;K u>»*7 
"Sy^;k ijyi^yf;K 'Jyit/'N+i'/K u 

;k Uyity2-xfM*i/yK U7lH>2-xf- 

[0054] y yi-yf-y/K y yi^y^yf-y;K 
'jyl^VT-y/K vym^z/vyfyfr, yytts? 

y yityfh7f-y;K 'jyi^fh^f^K >jy 
It/^tf-y*, 'jyl^wf-y;K uvifre 
y^^r^k 'jyf-yti'^f^K y>i^ey7 
xx;K 'jyi-y"7zx;|/ v y y^/^y>?;K >jy 

[0 0 5 5] *x*ylxxf;H: LTI*» *x*y& 
tyy^k ^x^yi^yxf/k 7 7" 

at!;K ^x^y^y-rvypt!^ *x*y»ty 
7f-;k *x*ytty<yf*, *7*y*Eyvf 
->;W *x*y^&y;*?7/k *X*ygtyxf;l/ 
'n+s/jK i-at^Styf-y/K *x*y8t/4'y 
f-y^K *x*>*e7*>rS';k *x*yi*y F 
fy;K *x*yf€yf h7f-y;K *x*>»*7 
'vfrU-rs^k ^xfcyKtytf^-rf/k *x*> 

[0 0 5 6] 7;l/*A/*x;fc:/»i: LT«, €•/ y 
#x*y&, s>*f-;i/*x#yit,. tyxfMx*y 

7atT;l/^X*yiE, ; ey-i'V7p£;l'*X*>'BE, 5> 
^y7W;i/*x*yiL tyyf;v*x*yi, ^7 
f-/i/*x*>K % ^ey^y^i/^x^y^ i/^y^-fr 
*x*>», ty^j/wx^yi, s^^n^x 
•rvtf^f-^x*;/^ -7^^^i/^x*> 
tyxf;K+-yMX*y», v'x^u^^ 
*x*7lfc tyf-y^tx^yi, ^r^*x*> 
K 

[0057] ty^yf-yMxt.y^ ^yf-y^ 
*x#y8, ^ey^y-r^^x^y^ yyyfy;v 
*y Ff ^*7*y|(, ^Ff-yMx 
*y$, tyfF^f^i/^x^y^ -yf F7f-y;i/ 
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£ t 'sfr* 7 * V £ * 7 "7 x X/l/ * 7. * y & 
[0 0 5 8] UttU >»xxr;HBti^*}S«li:«0»» 
[0 0 5 9] mk, a^tt«o*?g«yiicfflv^5*u- 

*fLT, 0. 00 i~5fiW£i8iirf*ti:tf#£b 

[0 0 6 0] LfrL*U-h#PMWfcy y&xXx/Wi 20 

[00 6 1] adMiKoft&WlftolLWR^U v-* 
©7 77-TK, A*. *<D*V 2v-m<DWl&ft<Dim 

©flB»SH£ffl^Tl&2;-fSi:*\ fi»«K}S«P», K 

So 

[0 0 6 2] £tc, %tm$V-?-<DPm%%1i&£ L 
«#^¥8-3 4 8 4 AWjM. ISHPFB- 1 0 9 2 5 

mzftMLTmrnzmzL. fcss-sscfcfcT-ts. 40 
[0063] *»wo?iit^*yv-%fflv^*^ m 
e>ns * y jresw-r 2. c £ tc * o t»»i» 

y =fv-* tea yti- k<q# y v-if ©as** 
iK-rsc^cty ##i$h% s < -r s c £ tfnj&T-fc 
So ccofts, aimm. mms. sbbku? 

[0064] *KWKtiim?z^mm£ ltwu hsbj: 

LT0££tt«DS5^fc©#»*L<» ^yx7.-r/K x 50 
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-K 7*y-fey > HJ7at?**-K hux^uy^ 
y n 5;* 7 u- h > h y x^ u y 9 y 3-/k>*# ^ 
"JU-K 7*/l'gv ? x^;k 7*;l«5>*$'?7k 7 
^;l/gy"7ix;K 7^;l/K^'>^a^'>;K ■fe^v' 

^yx^uy^ya-;m*we>nSo 

[0 0 6 5] MMfc W*8$Jfc LTti> «£tt©*V*«» 

sg#/i^A, y y»r#jRa;l/S/>7A, y 

v"7A, b Ka^i/7/^^f-Yh, 7*577 r>f/<-<9W) 

5i^7y^-vA^ 8SK7>tx»>A, 'J^^y^- 

<7A, ffi»*ur7A, ««*y^A, *<t*y7A, y 

^U^A^OzKiSffiSlSHIl, 

[0 0 6 6] S14J^> «tll», 3 

yx^7, i£±m<Dwmwmmmim. mm, -t 

7, ^f-^-b^n— X, t Fu+^-fe;l/D— 7, 7-trr 
-h, ^yx^i/y^-y-^K, #y^f-K??o*s 

XSim'&MWk^Xyy K»tt4»j!ltt# y 
1-8 0%, »*L<«5~6 0%T'SSo 

[oo6 7] if7jc»eMW**^»»ttsRy v-t^u 

${c<kys*s**, ego«aftjiaw»%fl!fflbfckf? 
ic& 0. oi~o. 1 fiomma^scfcjy-T?* 

gOlLS^t^ttf S c i:**T-tSo 
[0 0 6 8] ftitimMWB&'fl'y H LfcfeOti, * 

©aistc «k y ^ttA's* s # 6 nfc«s»ffiB» 

*^-b;l/©»«pei6*iJWP#S. cotttx lf7K8tt 
tiftOiSi. 3Kg©±t$tiy, 0. 0 1fi~lm 
m<0?LS©feO«)t#SCi:^T**So *fc*»ttilft»ft 
&r>*7K814 ; Sil ! }%t±7K(c8(S1- S fcits *©»«(-: * 

<0BE^^«(UlT'tS. Sot, 7j<}g14^«ltlSt>*7J<814 
7U>F«, **««K«fc0, ?L 

PSST'^So 

[oo6 9] ^c, coaattjb^-b/msRoaasjs 
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[0070] ABRaif, «*^iSfflnfcft5»»tiBK$© io 

n4**6S#«tU »iKttflyBte«fc!?&2~l 5mm© 

*-A-7fcfc?>, cn*n»*«Hft-rsiHc^a-7* 

#Wi3~3 0minlfflNfre, 
a-7rtfca7fc;l>tfK:flL£#iBfc&&Li&* 

</\> 

[0 0 7 1] BESOt^miatt, «BB©iSanfc4SjS 20 
©flfifc, JIBBOfflSL ±^M»tt#yv-0«R. *7-fe 
±»»tt* y v-fr 6 rite a 7'fe;i/©w*oaft 5*7 

[0 0 7 2] ±ft&&#V?-<Dft?m, 

pjfflak ftMgft, *W& ilH»*©£#» 

Lfrfcs 4iWBtt*y^-0*7-l:;l/**<» 

•faciei 9. mmmmttt&wmxmt* 

5o — iat*7-b;l/©)?*fi0. 0 1mm~0. 5mm 
[0 0 7 3] a2»0iSffiPfc*S*liiffl©*«i: LT 
#y t^;l/7;I/3~;l^F*^atftife-fflJU:0 
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(54) PRODUCTION OF SLOW-ACTING CAPSULE FERTILIZER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a biodegradable slow-acting capsule fertilizer 
enabling control of release amount and release period thereof, capable of applying a 
sufficient amount of fertilizer at a time, without causing decomposition of a fertilizer-coating 
material and remaining in environment, free from prevention of germination and growth 
and capable of readily encapsulating and provide a method for producing the capsule 
fertilizer. 

SOLUTION: This method for producing slow-acting capsule fertilizer comprises passing 
one or more biodegradable strings through a tube composed of a biodegradable polymer, 
then packing fertilizer into the tube, cutting the tube at arbitrary intervals and fusing the 
tube. This slow-acting capsule fertilizer is produced by the producing method and in the 
fertilizer, one or more biodegradable strings are passed through the tube composed of the 
biodegradable polymer. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
dama ges caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacturing method of the slow effect capsule fertilizer which characterizes the 
string of one or more resolvability through, and is characterized by subsequently cutting and welding 
a tube at spacing of arbitration after being filled up with fertilizer in a tube at the tube which consists 
of a biodegradability polymer. 

[Claim 2] The manufacturing method of a slow effect capsule fertilizer according to claim 1 with 
which a biodegradability polymer is characterized by being a lactic-acid system polymer. 
[Claim 3] The manufacturing method of a slow effect capsule fertilizer according to claim 2 
characterized by a lactic-acid system polymer being a lactic-acid system polymer which carried out 
deactivation processing of the catalyst. 

[Claim 4] The manufacturing method of a slow effect capsule fertilizer according to claim 2 or 3 
with which a lactic-acid system polymer is characterized by using a lactic-acid component, a 
dicarboxylic acid component, and a diol component as an indispensable component. 
[Claim 5] The manufacture approach of the slow effect capsule fertilizer any one publication of 
claim 1-4 characterized by making a biodegradability polymer contain an inorganic substance and/or 
the organic substance. 

[Claim 6] The manufacturing method of the slow effect capsule fertilizer of any one publication of 
claim 1-4 with which the string of resolvability is characterized by consisting of a cellulose, rayon, 
cotton, or polyvinyl alcohol. 

[Claim 7] The manufacturing method of the slow effect capsule fertilizer of any one publication of 
claim 1-4 with which fertilizer is characterized by the shape of melting, the shape of a slurry, and the 
liquefied thing. 

[Claim 8] Slow effect capsule fertilizer which was manufactured according to the manufacturing 
method of any one publication of claim 1-7 and which let the string of one or more resolvability pass 
in the tube which consists of a biodegradability polymer. 



[Translation done.] 



http ://www4.ipdl .ncipi ,go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3 A%2F%2Fwww4.ip. . . 9/21 /2006 



JP, 10-259083, A [DETAILED DESCRIPTION] 



Page 1 of 14 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacturing method of the slow effect 
capsule fertilizer which consists of fertilizer and a film of a biodegradability polymer. The slow 
effect capsule fertilizer of this invention is easy to fabricate, it excels in elution control, and 
vegetable root burning is not started. Moreover, the slow effect capsule fertilizer of this invention 
emits fertilizer gradually, it is decomposed and a biodegradability polymer disappears. Moreover, 
when a lactic-acid system polymer is used as a biodegradability polymer, it has the outstanding 
effectiveness which also controls propagation of saprophytic bacteria according to an operation of 
the organic acid generated according to biodegradation. 
[0002] 

[Description of the Prior Art] Sprinkling and laying underground as an approach of fertilizing 
farmland from the former at the time of seeding is performed, and an additional fertilizer is 
performed further if needed. Since fertilizer flows out with water spray, storm sewage, etc. especially 
in the case of water-soluble fertilizer, such as a urea, an ammonium sulfate, an ammonium nitrate, an 
ammonium chloride, potassium chloride, ammonium phosphate, calcium phosphate, potassium 
phosphate, and potassium sulfate, the need for an additional fertilizer is high. Moreover, since a lot 
of dressing cannot be performed at once when growing comparatively at a long period of time, it 
runs short only with the fertilizer at the time of seeding, and an additional fertilizer is needed. 
[0003] The slow acting fertilizer covered with the ingredient which uses the aquosity emulsion and 
melamine resin of a thermoplastic polymer, such as styrene, as a principal component as the 
amelioration (JP,3-46430,B), The slow acting fertilizer covered with the composite of ethylene, vinyl 
acetate and a carbon monoxide copolymer, and polyolefine (JP,2-23515,B), Or the slow acting 
fertilizer covered with ethylene and a carbon monoxide copolymer (JP,2-23516,B), The slow acting 
fertilizer (JP,2-23517,B) covered with Pori (3-hydroxy alkanoate), the slow acting fertilizer (JP,8- 
157290,A) covered with polyalkylene carboxylate are known. 

[0004] The slow acting fertilizer covered with the ingredient which uses the aquosity emulsion and 
melamine resin of a thermoplastic polymer, such as styrene, as a principal component is cheap, and, 
generally is sold widely. Although a fertilizer part carries out swelling breaking gradually with water 
and humidity by which these were sprinkled after seeding, a coat part does not have resolvability, 
and since it is stable, it has the fault which remains for a long time in an environment. Moreover, it 
has a fault with the same said also of the slow acting fertilizer covered with the composite of 
ethylene, vinyl acetate and a carbon monoxide copolymer, and polyolefine or the slow acting 
fertilizer covered with ethylene and a carbon monoxide copolymer. 

[0005] In the slow acting fertilizer covered with Pori (3-hydroxy alkanoate) or polyalkylene 
carboxylate, the dissolution gradual release of the fertilizer part is gradually carried out after seeding 
by water and humidity which were sprinkled, biodegradation of the coat part is carried out by the 
microorganism etc., and it has the advantage to which a polymer does not remain in an environment, 
either. 

[0006] On the other hand, each of these slow acting fertilizer sprays the solution which liquefied 
covering material with the solvent etc. on a granular structure, and it dries by the hot blast style after 
a coat, and it is manufactured. However, by such coat approach, the bleedoff control effectiveness 
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that a chip and fertilizer were stabilized in the homogeneity of a coat is not acquired, and a 
manufacture process also adheres to coat equipment, or covering material has a fault inferior to 
productivity. 

[0007] Moreover, in order to dissolve only in solvents, such as chloroform and dichloroethane, 
polymers, such as Pori (3-hydroxy alkanoate) or polyalkylene carboxylate, have a problem on an 
environment, when manufacturing. In addition, what blended starch in polyethylene is known at a 
low price and widely as one by which Kamiichi is carried out as a polymer which receives 
biodegradation. However, such blend resin has the trouble that the non-biodegradability part which 
remained remains in an environment, after the part decomposed by microorganisms, such as starch, 
disappears. 
[0008] 

[Problem(s) to be Solved by the Invention] It can fertilize at once, moreover fertilizer covering 
material disassembles the fertilizer of the burst size of fertilizer, and amount possible [ control of a 
bleedoff period ], and sufficient, and the technical problem which this invention tends to solve does 
not remain in an environment, does not have sprout / growth inhibition by the covering material, and 
is to offer the biodegradability slow effect capsule fertilizer which can be encapsulated easily, and its 
manufacturing method. 
[0009] 

[Means for Solving the Problem] this invention persons insert the string of the resolvability used as 
elution opening of fertilizer into [ after fabricating a biodegradability polymer in the shape of a tube ] 
it, as a result of inquiring wholeheartedly. Subsequently welding and by cutting after being filled up 
with fertilizer From the elution string which becomes elution opening of the obtained capsule having 
resolvability According to an elution string's size, a number, construction material, etc. which can 
control the bleedoff time amount of fertilizer, disassemble a capsule, disappear after seeding further, 
and serve as elution opening of about [ not having an adverse effect into an environment ] and 
fertilizer Moreover, by using the capsule made from a tube which consists of the biodegradability 
polymer from which thickness differs It finds out that the bleedoff nature of fertilizer is finely 
controllable, and that propagation of saprophytic bacteria can be controlled by the organic acid 
produced by decomposition when a lactic-acid system polymer is used further, and came to complete 
this invention. 

[0010] Namely, this invention (1) The manufacturing method of the slow effect capsule fertilizer 
which characterizes the string of one or more resolvability through, and is characterized by 
subsequently cutting and welding a tube at spacing of arbitration after being filled up with fertilizer 
in a tube at the tube which consists of a biodegradability polymer, [001 1] (2) Manufacturing method 
of a slow effect capsule fertilizer given in (1) to which a biodegradability polymer is characterized 
by being a lactic-acid system polymer (3) The manufacturing method of a slow effect capsule 
fertilizer given in (2) characterized by a lactic-acid system polymer being a lactic-acid system 
polymer which carried out deactivation processing of the catalyst, [0012] (4) (2) to which a lactic- 
acid system polymer is characterized by using a lactic-acid component, a dicarboxylic acid 
component, and a diol component as an indispensable component, or manufacturing method of a 
slow effect capsule fertilizer given in (3) (5) The manufacture approach of the slow effect capsule 
fertilizer any one publication of (1) - (4) characterized by making a biodegradability polymer contain 
an inorganic substance and/or the organic substance, [0013] (6) Manufacturing method of the slow 
effect capsule fertilizer of any one publication of (1) - (4) with which the string of resolvability is 
characterized by consisting of a cellulose, rayon, cotton, or polyvinyl alcohol (7) The manufacturing 
method of the slow effect capsule fertilizer of any one publication of (1) - (4) with which fertilizer is 
characterized by the shape of melting, the shape of a slurry, and the liquefied thing, and [0014] (8) It 
is the slow effect capsule fertilizer which was manufactured according to the manufacturing method 
of any one publication of above-mentioned (1) - (7) and which let the string of one or more 
resolvability pass in the tube which consists of a biodegradability polymer. 
[0015] 

[Embodiment of the Invention] This invention is explained below at a detail. Especially as a 
biodegradability polymer used by this invention, although not limited, the polymer indicated by 28 
pages of biodegradable plastic handbooks (May 26, 1995 issuance for biodegradable plastic 
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seminars), such as aliphatic series polyester, starch system naturally-ocurring polymers, and chitosan 
system naturally-ocurring polymers, aliphatic series polyester amide, cellulose acetate, etc. are 
mentioned, and Kamiichi of the some has already been carried out. Having biodegradability 
generally is known and such a polymer is decomposed into carbon dioxide gas or water thoroughly 
[ methane ] under anaerobic conditions under aerobic conditions. 

[0016] Each of polyester especially compounded from a dicarboxylic acid component and a diol 
component in aliphatic series polyester and lactic-acid system polymers compounded considering a 
lactic-acid component as a subject has low water solubility, and it has the effectiveness which 
controls propagation of the saprophytic bacteria which are not made into the object according to an 
operation of the lactic acid moreover generated like a decomposition fault in a lactic-acid system 
polymer, without melting into water, and being eluted or making the connoted fertilizer leak 
carelessly. 

[0017] It is difficult to produce the film of thin meat, in order that the fragment of a microorganism 
etc. may mix into a polymer in a production process, although the polyester of microorganism 
production in aliphatic series polyester is excellent in the resolvability by the microorganism, and 
although biodegradability is comparatively good, since what blended polyvinyl alcohol to starch 
with the starch system giant molecule is inferior to a water resisting property, a limit is received in 
an activity. 

[0018] It is reduced-pressure conditions under existence of an esterification catalyst about a 
dicarboxylic-acid component and a diol component, it is the service condition of a dehydrating 
agent, and reduced-pressure conditions under existence of a catalyst about the approach of 
performing and carrying out the polycondensation of dehydration and the deglycol, the dicarboxylic- 
acid component which is indicated by JP,7-1 72425,A, and a diol component as the manufacture 
approach of the aliphatic-series polyester compounded from the dicarboxylic-acid component used 
for this invention, and a diol component, and it can manufacture by the approach of performing and 
carrying out the polycondensation of dehydration and the deglycol etc. Although especially the class 
of aliphatic series polyester is not asked, in order to obtain a good moldability, weight average 
molecular weight is 3,000-400,000, and what is the melting point of 50-130 degrees C is suitable. 
[0019] Next, the lactic-acid system polymer used for this invention is explained. Although especially 
the class of lactic-acid system polymer used for this invention is not asked, in order to obtain a good 
moldability, weight average molecular weight is 3,000-400,000, and what is the melting point of 50- 
200 degrees C is suitable. In order to acquire short emission efficiency, molecular weight is 3,000- 
30,000 and what is the melting point of 50 degrees C - 160 degrees C is suitable. In order to acquire 
prolonged emission efficiency, molecular weight is 30,000-400,000 and what is the melting point of 
100-200 degrees C is suitable. 

[0020] The lactic-acid system polymer said by this invention means what contains a lactic-acid 
component 30% of the weight or more in a lactic- acid system polymer. Specifically, a lactic- acid 
system polymer points out a blend object with a copolymer with the homopolymer of a lactic- acid 
component, a lactic-acid component and other monomer components, and a polymer component, a 
lactic-acid system polymer, a biodegradability polymer, starch, etc. As an example of a copolymer 
with a lactic-acid component, other monomer components, and a polymer component, a copolymer 
with a lactic-acid component, a hydroxycarboxylic acid component and the cyclic-ester component 
of hydroxycarboxylic acid, polyester, a polyether, a polycarbonate, or a cellulosic is mentioned. 
[0021] As a lactic-acid component, the lactide of the annular dimer of a lactic acid and a lactic acid 
is mentioned. A lactic acid is the monomer which has optical activity, and L-lactic acid and D-lactic 
acid exist. Moreover, there is an isomer of L-lactide, D-lactide, and a MESO-lactide in a lactide. 
Therefore, a lactic-acid system polymer can realize a desirable polymer property by combining these 
two sorts of lactic acids, and three sorts of lactides. 

[0022] In order to realize high thermal resistance by the lactic-acid system polymer of this invention 
especially, the higher one of optical activity is desirable as a lactic acid. Specifically, it is desirable 
as a lactic acid that L bodies or D object is included 70% of the weight or more among the total 
lactic acid. Furthermore, in order to obtain the outstanding thermal resistance, it is desirable that L 
bodies or D object is included 85% of the weight or more as a lactic acid. 

[0023] Moreover, it is desirable that L-RAKUCHIDODO or D-lactide is included 70% of the weight 
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or more among the total lactide also about a lactide. Furthermore, in order to obtain the outstanding 
thermal resistance, the content of L-lactide or D-lactide is 85 % of the weight or more among the 
total lactide. L-lactic acid is commercially cheaper by fermentation composition, and since the thing 
of a high grade is obtained, it is advantageous to use L-lactic acid as a lactic acid of a lactic-acid 
system polymer, and to use L-lactide as a lactide. 

[0024] As a hydroxycarboxylic acid component of the monomer component which carries out 
copolymerization to a lactic-acid component A glycolic acid, a dimethyl glycolic acid, beta-hydroxy 
propanoic acid, alpha-hydroxybutyric acid, beta-hydroxybutyric acid, the gamma-hydroxybutyric 
acid, an alpha-hydroxy valeric acid, beta-HIDOROKI valeric acid, a gamma-hydroxy valeric acid, a 
delta-hydroxy valeric acid, delta-hydroxymethyl valeric acid, an alpha-hydroxy caproic acid, beta- 
HIDOROKI caproic acid, The thing which is chosen from a gamma-hydroxy caproic acid, a delta- 
hydroxy caproic acid, delta-hydroxymethyl caproic acid, an epsilon-hydroxy caproic acid, epsilon- 
hydroxymethyl caproic acid, etc. and which consist of a component more than a kind at least is 
desirable. 

[0025] Moreover, as a cyclic-ester component of hydroxycarboxylic acid, the thing which is chosen 
from glycolide, a beta-methyl-delta- valerolactone, gamma- valerolactone, g undecalactone, epsilon- 
caprolactone, PARAJIOKISANON, etc. and which consist of a component more than a kind at least 
is desirable. 

[0026] Next, the manufacture approach of a lactic-acid system polymer is explained, the residual 
volatile constituent after carrying out ring opening polymerization of the lactide under existence of a 
ring-opening-polymerization catalyst so that Polymer, 20 volumes, and 1459 pages (1979) may see, 
when the lactic-acid system polymer told to this invention is the homopolymer of a lactic-acid 
component, or after carrying out the direct polycondensation of the lactic acid under coexistence of a 
solvent as indicated by JP,6- 172502, A — a residual lactide is especially removed and it is 
manufactured. 

[0027] moreover, the thing which the lactic-acid system polymer told to this invention does to a 
lactic acid for the direct polycondensation of other hydroxycarboxylic acid components in the case of 
the copolymer of a lactic-acid component, and an other hydroxycarboxylic acid components or the 
cyclic-ester component of hydroxycarboxylic acid — or the cyclic-ester component of a lactide and 
hydroxycarboxylic acid is obtained by carrying out a polymerization to the bottom of existence of a 
catalyst - having — desirable — an after that and residual volatile constituent - a residual lactide is 
especially removed and it is manufactured. 

[0028] Especially when the lactic-acid system polymer of this invention is the copolymer of a lactic- 
acid component, and an other hydroxycarboxylic acid components or the cyclic-ester component of 
hydroxycarboxylic acid, the reinforcement of the resin obtained as the lactic-acid component in this 
copolymer is 40 % of the weight or more is high, and it is highly transparent. 
[0029] Next, when a lactic-acid system polymer is the copolymer which becomes considering a 
lactic-acid component, a dicarboxylic acid component, and a diol component as an indispensable 
component, the obtained mold goods are hydrophobicity, and it is desirable when giving high 
flexibility. 

[0030] The copolymer with which the lactic-acid system polymer which becomes considering this 
lactic-acid component, a dicarboxylic acid component, and a diol component as an indispensable 
component contains the polyester which specifically contains a lactic-acid component 30% of the 
weight or more in that copolymer, and consists of a dicarboxylic acid component and a diol 
component less than 70% of the weight is mentioned. Although not asked, after [ which depends a 
lactic acid a dicarboxylic acid component, and a diol component on dehydration and a deglycol 
under ****** of a catalyst or a solvent as JP,7- 172425, A indicates the polyester and the lactide 
which consist of a dicarboxylic acid component and a diol component under existence of a ring- 
opening-polymerization catalyst copolymerization and after carrying out an ester exchange reaction 
or ] carrying out condensation polymerization, the process removes a residual volatile constituent 
and a division residual lactide, and is manufactured. 

[0031] Furthermore, after carrying out the ester interchange of the polylactic acid obtained 
considering the lactide as a raw material, the polylactic acid obtained by carrying out condensation 
polymerization of the lactic acid to the bottom of coexistence or nonexistence of a solvent, and the 
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polyester which consists of a dicarboxylic acid component and a diol component under coexistence 
of an ester interchange catalyst, a residual volatile constituent and a division residual lactide are 
removed, and it is manufactured. 

[0032] Furthermore, the polyester which consists of the dicarboxylic- acid component used when 
manufacturing the aforementioned lactic-acid system polymer, and a diol component can 
manufacture by the approach of carrying out dehydration and a deglycol and carrying out the 
condensation polymerization of a dicarboxylic-acid component and the diol component under 
existence of an esterification catalyst and reduced-pressure conditions, the approach of carrying out 
dehydration and a deglycol and carrying out the condensation polymerization of a dicarboxylic-acid 
component and the diol component which is indicated by JP,7- 172425, A under the service condition 
of a dehydrating agent under existence of a catalyst, etc. 

[0033] It is ethylene glycol, propylene glycol, a butylene glycol, pentanediol, hexamethylene glycol, 
octanediol, and [0034] in the dicarboxylic acid component more than a kind, the diol of carbon 
numbers 2-10, and a concrete target that it is few as specifically being chosen out of a succinic acid, 
an adipic acid, an azelaic acid, a sebacic acid, a brasylic acid, cyclohexane dicarboxylic acid, dimer 
acid, a maleic acid, a fumaric acid, a phthalic acid, isophthalic acid, a terephthalic acid etc. about the 
dicarboxylic acid component and diol component which carry out copolymerization to a lactic-acid 
component, although there is especially no constraint neopentyl glycol, cyclohexane dimethanol, 
hydrogenation bisphenol A, a xylene glycol, a diethylene glycol, triethylene glycol, dipropylene 
glycol, and a jib — it is chosen out of tongue diol, the 3-hydroxy pivalyl pivalate, etc. — the diol 
component more than a kind is mentioned at least. 

[0035] In the case of the copolymer containing the polyester with which a lactic-acid system 
polymer consists of a lactic-acid component, a dicarboxylic acid component, and a diol component, 
especially the rate of the polyester which consists of a carboxylic-acid component and a diol 
component is not asked, but the increase of flexibility and dozens of% of the weight of its copolymer 
serve as polypropylene and the flexibility of polyethylene, and it has a property desirable as a tube 
used for this invention as the rate of this polyester becomes high. 

[0036] About aromatic polyester, it is J.APPLIDED. The thing of an aromatic series system is also 
usable as a dicarboxylic acid component also about the lactic-acid system polymer which having 
biodegradability in response to decomposition by the enzyme is known, and also uses for this 
invention the polyester which used both aromatic series dicarboxylic acid component and aliphatic 
series dicarboxylic acid component as the raw material as stated to POLYMERSCIENCE, 26 
volumes, and 44 1 ( 1 98 1 ). 

[0037] Although reinforcement of polyester which carried out little content of the aromatic series 
dicarboxylic acid component improves, if the addition increases, compared with the time of using 
aliphatic series dicarboxylic acid, there is an inclination for biodegradability to fall and the addition 
should be determined in the reinforcement of the mold goods needed, and the balance of 
biodegradability ability. 

[0038] Especially in order to raise the thermal stability and storage stability in the time of melting 
kneading of a lactic-acid system polymer, or melting shaping, it is effective to reduce acid 
components, such as a residual lactide in a lactic-acid system polymer, a lactic acid, and its oligomer. 
Extract clearance can be carried out after immersion or distribution, without removing as the 
reduction approach using devolatilizers, such as a devolatilizer tank attached after the production 
process of a lactic-acid system polymer, a film evaporator, and an extruder with a vent, removing 
from the solvent depositing method, or making it dissolve using solvents, such as alcohol, a ketone, 
and a hydrocarbon. 

[0039] Moreover, acid components, such as lactide in a lactic- acid system polymer, a lactic acid, and 
its oligomer, can be reduced by carrying out deactivation processing of the polymerization catalyst 
used at the time of lactic-acid system polymer manufacture after a polymerization reaction. After the 
last stage of the production process of a lactic-acid system polymer, or manufacture, deactivation 
processing of a polymerization catalyst is made to react with the catalyst in this polymer by addition 
and its contact of a catalyst quencher, and can be attained. Especially as a quencher of a 
polymerization catalyst, alkyl acid phosphate and a chelating agent are desirable. 
[0040] There are an organic system chelating agent and an inorganic system chelating agent as 
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chelating agent used as a quencher of a polymerization catalyst. An organic system chelating agent 
has little hygroscopicity, and it is excellent in thermal stability. Especially as an organic system 
chelate which can be used, although not limited, N content carboxylic acid, a diazo compound, 
thiols, and porphyrins are mentioned as N content phenol and a coordination atom as amino acid, 
phenols, hydroxycarboxylic acid, diketones, amines, an oxime, phenanthrolines, a pyridine 
compound, a dithio compound, and a coordination atom. 

[0041] Specifically as amino acid, it is [0042] as hydroxycarboxylic acid, such as alizarin, t-butyl 
catechol, 4-isopropyl tropolone, chromotropic acid, tiron, an oxine, and propyl gallate, as phenols, 
such as a glycine, a leucine, an alanine, a serine, alpha-aminobutyric acid, acetylaminoacetic acid, a 
glycylglycine, and glutamic acid, such as tartaric-acid, oxalic acid, citric-acid, and citric-acid mono- 
octyl, a dibenzoyl-D-tartaric acid, and a JIPARA toluoyl-D-tartaric acid. As diketones, it is [0043] as 
amines, such as an acetylacetone, a hexafluoro acetylacetone, a benzoylacetone, 
thenoyltrifluoroacetone, and the Tori Fluor acetylacetone, as oximes, such as ethylenediamine, 
diethylenetriamine, 1 and 2, 3-triamino propane, thio diethylamine, triethylenetetramine, 
triethanolamine, tetraethylenepentamine, and pentaethylenehexamine, such as dimethylglyoxime, 
alpha, and alpha-furildioxime and salicylaldoxime. As phenanthrolines, it is [0044] as a pyridines 
compound, such as neocuproin, 1 , and 1 0-phenanthroline, as coordination atom N content phenols, 
such as xanthogenic acid, diethyldithiocarbamic acid, toluene -3, and 4-dithiol, as dithio compounds, 
such as 2 and 2-bipyridine, 2, 2 ! , and 2"-TERUPIRIJIRU, such as omicron-aminophenol, an oxine, 
nitroso R salt, a 2-nitroso-5-dimethylamino phenol, 1 -nitroso-2-naphthol, and a 8-seleno quinoline. 
As a coordination atom N content carboxylic acid, qunaldinic acid, nitrilotriacetic acid, 
Ethylenediamine 2 acetic acid, the hydroxyethyl ethylenediamine triacetic acid, 
Ethylenediaminetetraacetic acid, trans-cyclohexanediaminetetraacetic acid, A diethylenetriamine 
pentaacetic acid, triethylenetetramine 6 acetic acid, aniline 2 acetic acid, 2-sulfo aniline 2 acetic acid, 
3-sulfo aniline 2 acetic acid, 4-sulfo aniline 2 acetic acid, 2-aminobenzoic-acid-N and N-2 acetic- 
acid, 3-aminobenzoic-acid-N, and N-2 acetic- acid, 4-aminobenzoic-acid-N, and N-2 acetic- acid, 
monomethylamine 2 acetic-acid, beta-alanine-N, and N-2 acetic acid, [0045] beta- 
aminoethylsulfonic acid-N and N-2 acetic-acid, beta-aminoethyl phosphonic acid-N, and N-2 acetic 
acid etc., As a diazo compound, diphenylcarbazone, magneson, a dithizone, Eriochrome Black T, 4- 
(2-thiazolyl azo) resorcinol, As thiols, such as l-(2-pyridylazo)-2-naphthol, it is [0046], such as 
thiooxine, thionalide, 1 and 1, l-trifluoro-4-(2-thienyl)-4-mercapto-3-butene-2-ON, and 3-mercapto- 
p-cresol. As porphyrins, tetraphenylporphine, tetrakis (4-N-methyl pyridyl) porphin, etc. can be 
mentioned, and those mixture, such as a cupferron, a murexide, polyethyleneimine, the poly methyl 
acryloyl acetone, and poly aery lie acid, can be mentioned as others. 

[0047] As an organic system chelating agent which coordinates with the metal ion of the catalyst 
efficiently included in a lactic-acid system polymer, and controls cutting of a polymer end especially, 
it is coordination atom N content carboxylic acids, such as nitrilotriacetic acid, ethylenediamine 2 
acetic acid, tetraethylenepentamine, hydroxyethyl ethylenediamine triacetic acid, 
ethylenediaminetetraacetic acid, trans-cyclohexanediaminetetraacetic acid, a diethylenetriamine 
pentaacetic acid, and triethylenetetramine 6 acetic acid, and [0048]. Hydroxycarboxylic acid, such as 
tartaric-acid, dibenzoyl-D-tartaric-acid, JIPARA toluoyl-D-tartaric-acid, citric-acid, and citric-acid 
mono-octyl, is mentioned. Especially the above-mentioned coordination atom N content carboxylic 
acid is excellent in thermal stability or storage stability, and hydroxycarboxylic acid has the 
description with little coloring. 

[0049] If hygroscopicity is high and absorbs moisture, since effectiveness will be lost, handling takes 
caution to an inorganic system chelating agent. Specifically, phosphoric acids, such as a phosphoric 
acid, phosphorous acid, a pyrophosphoric acid, and polyphosphoric acid, can be mentioned. 
[0050] Moreover, alkyl acid phosphate forms the metal ion and complex of a catalyst which are 
contained in lactic-acid system polyester, it makes catalytic activity lose, and shows the effectiveness 
which controls cutting of a polymer chain. As alkyl acid phosphate, the mixture, such as alkyl acid 
phosphate, phosphonate, and alkyl phosphonic acid, is pointed out, and the general formula is shown 
below. 
[0051] 
[Formula 1] 
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R — P— OH 
I 

R 2 

[0052] (As for Rl , an alkyl group or an alkoxyl group, and R2 show an alkyl group, an alkoxyl 
group, or hydroxyl among a formula.) 

[0053] Specifically as alkyl acid phosphate, it is phosphoric-acid monomethyl, phosphoric-acid 
dimethyl, phosphoric-acid monoethyl, diester phosphate, phosphoric-acid monopropyl, dipropyl 
phosphate, phosphoric-acid mono-isopropyl, phosphoric-acid diisopropyl, phosphoric-acid 
monobutyl, dibutyl phosphate, phosphoric-acid mono-pentyl, phosphoric-acid dipentyl, phosphoric- 
acid mono-hexyl, phosphoric-acid dihexyl, phosphoric-acid mono-octyl, phosphoric-acid dioctyl, 
phosphoric-acid mono-2-ethylhexyl, ******** 2-ethylhexyl, phosphoric-acid mono-DESHIRU, and 
[0054]. [0055], such as phosphoric-acid JIDESHIRU, phosphoric-acid mono-isodecyl, phosphoric- 
acid diisodecyl, phosphoric-acid mono-undecyl, phosphoric-acid JIUNDESHIRU, phosphoric-acid 
mono-dodecyl, phosphoric-acid didodecyl, phosphoric-acid mono-tetradecyl, phosphoric-acid 
ditetradecyl, phosphoric-acid mono-hexadecyl, phosphoric-acid JIHEKISADESHIRU, phosphoric- 
acid mono-octadecyl, phosphoric-acid dioctadecyl, phosphoric-acid monophenyl, phosphoric-acid 
diphenyl, phosphoric-acid mono-benzyl, and phosphoric-acid dibenzyl As phosphonate, it is [0056], 
such as phosphonic acid monomethyl, phosphonic acid monoethyl, phosphonic acid monopropyl, 
phosphonic acid mono-isopropyl, phosphonic acid monobutyl, phosphonic acid mono-pentyl, 
phosphonic acid mono-hexyl, phosphonic acid mono-octyl, phosphonic acid monoethyl hexyl, 
phosphonic acid mono-DESHIRU, phosphonic acid mono-isodecyl, phosphonic acid mono-undecyl, 
phosphonic acid mono-dodecyl, phosphonic acid mono-tetradecyl, phosphonic acid mono- 
hexadecyl, phosphonic acid mono-octadecyl, phosphonic acid monophenyl, and phosphonic acid 
mono-benzyl. As alkyl phosphonic acid, monomethyl phosphonic acid, dimethyl phosphonic acid, 
Monoethyl phosphonic acid, diethyl phosphonic acid, monopropyl phosphonic acid, Dipropyl 
phosphonic acid, mono-isopropyl phosphonic acid, diisopropyl phosphonic acid, Monobutyl 
phosphonic acid, dibutyl phosphonic acid, mono-pentyl phosphonic acid, Dipentyl phosphonic acid, 
mono-hexyl phosphonic acid, dihexyl phosphonic acid, iso octyl phosphonic acid, dioctyl 
phosphonic acid, monoethyl hexyl phosphonic acid, diethyl hexyl phosphonic acid, mono-DESHIRU 
phosphonic acid, JIDESHIRU phosphonic acid, [0057] Mono-isodecyl phosphonic acid, diisodecyl 
phosphonic acid, mono-undecyl phosphonic acid, JIUNDE sill phosphonic acid, mono-dodecyl 
phosphonic acid, didodecyl phosphonic acid, mono-tetradecyl phosphonic acid, ditetradecyl 
phosphonic acid, mono-hexadecyl phosphonic acid, JIHEKISADE sill phosphonic acid, mono- 
octadecyl phosphonic acid, dioctadecyl phosphonic acid, etc. monophenyl phosphonic acid, diphenyl 
phosphonic acid, mono-benzyl phosphonic acid, dibenzyl phosphonic acid, etc. can mention those 
mixture. 

[0058] Since solubility of alkyl acid phosphate with an organic solvent is good, it is excellent in 
workability, and it is excellent in reactivity with a lactic-acid system polymer. Alkyl acid phosphate 
shows big effectiveness to deactivation of a catalyst especially. 

[0059] Furthermore, although the addition of the chelating agent used for deactivation processing of 
a polymerization catalyst and/or alkyl acid phosphate changes with the class, the class of catalyst 
included in lactic-acid system polyester, and amounts, it is desirable to add 0.001 - 5 weight section 
to the lactic-acid system polyester 100 weight section. Which chelating agent and alkyl acid 
phosphate can suppress cutting of a polymer chain to min, and even if it mixes and uses an organic 
system chelating agent, an inorganic system chelating agent, and alkyl acid phosphate, it does not 
interfere. 

[0060] However, if a chelating agent and alkyl acid phosphate are added superfluously, a lactic-acid 
system polyester chain is cut during storage, it hypoviscosity-izes, and since the engine performance 
of this invention is not sometimes obtained [ low-molecular-weight-ization and ], it is necessary to 
add a proper amount. 

[0061] As the reduction approach of acid components, such as lactide in the lactic-acid system 
polymer after deactivation processing of a polymerization catalyst, a lactic acid, and its oligomer The 
devolatilizer tank attached after deactivation processing of a polymerization catalyst, a film 
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evaporator, Without removing by removing using devolatilizers, such as an extruder with a vent, or 
making it deposit in [ after dissolving in a good solvent ] a poor solvent, or making it dissolve using 
solvents, such as alcohol, a ketone, and a hydrocarbon, it can extract after immersion or distribution 
and can remove. 

[0062] Moreover, it is effective to remove the catalyst contained in the lactic-acid system polymer as 
the catalyst deactivation approach of a lactic-acid system polymer. The acid and water can be made 
to be able to contact after dissolving a lactic-acid system polymer in an organic solvent, an organic 
layer can be separated, and deactivation of the catalyst can be removed and carried out as indicated 
by a well-known approach, for example, JP,8-34844,A, JP,8-109250,A, etc. as the approach. 
[0063] When the lactic-acid system polymer of this invention is used, the resolving time, i.e., the 
fertilizer effectiveness, can be adjusted by adjusting the molecular weight of the polymer obtained. 
Moreover, it is possible by making [ many ] the amount of residuals in the oligomer of a lactic acid 
and a lactic acid, or the polymer of a lactide to shorten the resolving time. In addition, the resolving 
time can be adjusted even if it adds a plasticizer, an inorganic substance, the organic substance, and a 
biodegradability polymer like starch. 

[0064] As a plasticizer used for this invention, what has the high safety as a fertilizer is desirable, 
and plasticizers, such as polyester, an epoxy derivative, phthalic ester, and a polyether, are desirable. 
As an example, acetyl tributyl citrate, tributyl citrate, triacetin, glycerol tripropionate, a triethylene 
glycol JIKAPU rate, triethylene glycol dicaprylate, a diethyl phthalate, a dioctyl phthalate, diphenyl 
phthalate, dicyclohexyl phthalate, a dibutyl sebacate, azelaic-acid dihexyl, dioctyl azelate, dioctyl 
adipate, the epoxy derivative of a fatty acid, a polyethylene glycol, etc. are mentioned. 
[0065] As an inorganic substance and the organic substance, what has high safety is desirable, and, 
specifically, it is water-soluble inorganic substances, such as nonaqueous solubility inorganic 
substances, such as talc, a calcium carbonate, a silica, clay, the diatom earth, a pearlite, calcium 
phosphate monobasic, calcium primary phosphate, tricalcium phosphate, hydroxyapatite, and glass 
fiber, lime, sodium nitrate, a calcium nitrate, an ammonium nitrate, an ammonium sulfate, 
ammonium phosphate, a potassium nitrate, potassium sulfate, potassium chloride, dibasic potassium 
phosphate, a potassium dihydrogenphosphate, and phosphoric-acid 3 potassium, and [0066]. Or the 
water-soluble organic substance, such as the nonaqueous solubility organic substance, such as grass, 
such as wood flour, activated carbon, coconut husks, walnut powder, konnyaku, and grass, starch, a 
cellulose, rayon, polyvinyl alcohol, an amylose, methyl cellulose, a hydroxy cellulose, acetate, 
polyethylene oxide, and a polypeptide, can be mentioned. The amount of blends of the water-soluble 
above-mentioned inorganic substance and the water-soluble organic substance is 5 - 60% preferably 
1 to 80% to a biodegradability polymer. 

[0067] What blended the nonaqueous solubility inorganic substance to the biodegradability polymer 
can do micropore at the time of the drawing in the case of tube production, and can adjust the 
bleedoff rate of the fertilizer in the obtained slow effect capsule. Although the aperture at that time 
changes with the class of inorganic substance, and magnitude of particle size, when an inorganic 
substance with a detailed particle size is used, micropore (0.01-O.lmicro) can be obtained. Since a 
biodegradability polymer has compatibility with water also as for such a detailed aperture, water 
advances into the capsule; When what has a big particle size of an inorganic substance is used, the 
thing of an about 1mm aperture can also be obtained. 

[0068] Since resolvability changes with the classes, what blended the nonaqueous solubility organic 
substance can control the resolvability of the obtained slow-acting-fertilizer capsule. Also at this 
time, the thing of a 0.01 micro - 1mm aperture can also obtain with the class of nonaqueous solubility 
organic substance, and the magnitude of particle size. Moreover, since a water-soluble inorganic 
substance and the water-soluble organic substance dissolve in water, a hole can emit the fertilizer in 
an aperture capsule to this slow-acting-fertilizer capsule easily by contact of water. Therefore, with 
the class of a water-soluble inorganic substance and water-soluble organic substance, the amount of 
blends, a configuration, magnitude, etc., various apertures are changed and the bleedoff rate of the 
fertilizer in a capsule can be adjusted finely. 

[0069] Next, the manufacture approach of this slow effect capsule fertilizer is described. Slow effect 
capsule fertilizer of this invention is characterized by introducing the elution string which becomes 
elution opening of fertilizer and fertilizer in the tube of a biodegradability polymer, and carrying out 
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joining cutting at intervals of arbitration. Manufacturing this tube by the tubular film process from a 
polymer pellet raw material, in order to pour fertilizer into the tube of a biodegradability polymer 
especially, moderate temperature and moderate moisture are given by using the fertilizer matter as 
independent or mixture into the manufactured tube, or it introduces with the shape of a slurry, and 
the elution string which becomes elution opening of fertilizer as liquefied. 

[0070] Polymer films into which it went, such as an elution string which becomes elution opening of 
fertilizer and fertilizer, are extended being cooled with chilled air mind or chilled water. Before it 
becomes the tube of 2- 15mm of diameters according to a heat shrink operation and fertilizer 
solidifies this, a tube in the condition as it is Or perform hot-platen adhesion, ultrasonic bonding, and 
high frequency adhesion, fertilizer is made to be capsule-like in an isolated condition in a polymer 
tube at intervals of 3-30mm, and a weld zone is cut. The tube of this polymer may heat seal the film 
obtained with the extruder in the shape of a tube, and may produce it. 

[0071] The gradual release time amount of fertilizer is greatly influenced by the construction 
material of the elution string which becomes elution opening of fertilizer, a configuration, a size, and 
the number. In addition, it is controlled also by the class of fertilizer, the class of biodegradability 
polymer, the size of a capsule, the configuration, and thickness, and is controlled by mixing the 
elution string of fertilizer which is [ number / the capsule by which the thickness of the capsule 
which consists of a biodegradability polymer differs further, / construction material, a size, a 
number ] different. 

[0072] Furthermore, it is controlled also by the component contained in biodegradability polymers, 
such as molecular weight of a biodegradability polymer, a residual monomer, and a plasticizer, an 
inorganic substance, the organic substance, starch. It is thin in the elution string which becomes 
elution opening of fertilizer especially, is few in a number, and, moreover, becomes slow acting 
fertilizer which has sustained-release for a long period of time by being thick in the capsule of a 
biodegradability polymer, and making molecular weight high, and lessening the content of a residual 
monomer, a plasticizer, etc. Generally the thickness of a capsule has 0.01mm - 0.5 desirablemm. 
[0073] The construction material more than a kind which has biodegradability and was chosen from 
a cellulose, rayon, cotton, polyvinyl alcohol, etc. as construction material of the elution string which 
becomes elution opening of fertilizer is desirable. Moreover, as a configuration, a cross section is 
mentioned for circular, an ellipse form, stellate, a semicircle, etc. Furthermore, as a size, it is 0.1mm 
- 2mm preferably 0.01mm - 5mm. 

[0074] Although it is required for the biodegradability polymer which includes fertilizer to make it 
there be no hole in open so that the break through to which fertilizer was contrary to the intention 
may not be carried out, a hole can be positively opened in reverse, or a tube can be made into the 
shape of a nonwoven fabric, and a break-through rate can also be adjusted. 

[0075] Moreover, more than kinds, such as rayon, the construction material same instead of as it, for 
example, a cellulose, cotton, and polyvinyl alcohol, are made into the shape of powder, granularity, 
and yarn etc., and you may use it for a biodegradability polymer, carrying out a melting blend. [ the 
elution string which becomes elution opening of the fertilizer of the activity to this invention ] 
[0076] A class is not asked especially as a fertilizer in ******** fertilizer, but it can be used for an 
organic and inorganic fertilizer. When kneading a biodegradability polymer and fertilizer and 
making slow acting fertilizer, generally the inorganic fertilizer with high water solubility which 
needs an additional fertilizer is suitable. Specifically, an oil cake, ****, lime, a urea, a calcium 
carbonate, calcium phosphate, an ammonium sulfate, an ammonium nitrate, an ammonium chloride, 
ammonium phosphate, potassium sulfate, potassium chloride, potassium phosphate, etc. are 
mentioned. 

[0077] Combination with inorganic fertilizer is effective also from especially a biodegradability 
polymer decomposing and becoming a part for organic. It is desirable that the quality of a 
phosphoric acid, the quality of carbonic acid, the quality of a sulfuric acid, the quality of nitrogen, 
the quality of magnesium, the quality of calcium, and the quality of potash are included, it is 
desirable that the quality of a phosphoric acid, the quality of nitrogen, and the quality of potash are 
included especially, and the thing containing phosphate, basic nitrogen, nitrate nitrogen, and a potash 
salt is desirable. As a concrete example, the thing containing a potassium nitrate, potassium 
phosphate, a phosphoric-acid hydrogen potassium, an ammonium nitrate, ammonium phosphate, and 
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these mixture and these matter is mentioned. 

[0078] Agricultural chemicals can be added to the ****** fertilizer of this invention in the range 
which does not have an adverse effect on growth of the object vegetation if needed. Although a class 
is not asked about agricultural chemicals, a germicide, an insecticide, a herbicide, a plant growth 
regulator, etc. may specifically add a soil conditioner (**) etc. in order to urge growth of the object 
vegetation. 

[0079] Especially as a germicide, although a class is not asked, specifically, a copper fungicide, a 
sulfur agent, a phenol agent, a quinone agent, an antibiotic, etc. are mentioned. Although especially 
an insecticide does not ask a class, either, specifically, an organic chlorine system, an organic 
phosphorus system insecticide, etc. are mentioned. Moreover, specifically as a herbicide, a phenol 
system, a carver mate system, an urea system, a triazine system herbicidal agent, etc. are mentioned. 
As a plant growth regulator, a germination promoter, a rooting accelerator, an expanding inhibitor, 
etc. are mentioned. Specifically, as for a soil conditioner (**), peat, charcoal, a vermiculite, a 
pearlite, etc. are mentioned. 

[0080] Although there is especially no definition about the amount of the agricultural chemicals 
added into the slow acting fertilizer of this invention, and a soil conditioner (**), 30% or less of the 
weight of agricultural chemicals in slow acting fertilizer is desirable. 200% or less of the weight of a 
soil conditioner (**) of slow acting fertilizer is desirable. 

[0081] Although especially the class does not ask the vegetation which can apply the slow acting 
fertilizer of this invention, specifically, the fruit vegetables of leaf vegetables, such as root 
vegetables, such as legumes, such as cereals, such as rice, wheat, and millet, an soybean, and Shozu, 
a burdock, a Japanese radish, a ginseng radix, and a beat, a spinach, Chinese cabbage, and a cabbage, 
a green pepper, a cucumber, a tomato, an eggplant, a strawberry, a cone, etc., a sunflower, Japanese 
pampas grass, grass, cosmos, etc. be mentioned. 

[0082] In a biodegradability polymer, aliphatic series polyester, since a lactic-acid system polymer is 
not water solubility, even if it places the application approach to the soil of the slow acting fertilizer 
of this invention on soil, it does not bring breaking of slow acting fertilizer forward, and can 
especially use it for stability. And since fertilizer is thoroughly connoted in the capsule, this capsule 
fertilizer does not have worries about root burning, and can sprinkle a lot of fertilizer at once. 
[0083] Especially about a dressing stage, it is not limited but the time of a transplant of a seedling 
etc. can be used at any time at the time of seeding. The slow effect capsule fertilizer of this invention 
has controllable bleedoff stage and bleedoff period of inclusion fertilizer to arbitration by addition of 
the organic substance besides the content of the configuration of the construction material of the 
elution string which becomes elution opening of fertilizer, a size, a number, or this capsule, size, the 
thickness of a biodegradability polymer capsule, molecular weight, a residual monomer, and a 
plasticizer, and an inorganic substance. 

[0084] For this reason, one week - two years are possible for an applicable gradual release period. A 
leaf vegetable and **** usually have [ root vegetables and fruit vegetables ] one - four months 
usually desirable [ cereals and legumes ] for two to six months for [ six months - ] one year although 
a actual **** period is based on the vegetable kind to apply. 
[0085] 

[Example] Next, although an example is given and this invention is explained still more concretely, 
this invention is usable in the large range, without being limited only to the class of the fertilizer kind 
of a publication, a lactic-acid system polymer, or additive and the rate of a compounding ratio, and 
vegetation from the first here. In addition, the section in an example and especially % are weight 
criteria altogether, as long as it is unstated. 

[0086] [the example 1 of reference] — polyester (five mol % and 35 mol [ of succinic acids ] % of 
isophthalic acid — ) The ten mol %, ethylene glycol 25 mol %, neopentyl glycol 25 mol %, and 
weight-average-molecular-weight 58,000 (polystyrene conversion) of adipic acids 15 section, The L- 
lactide 85 section and the toluene 1 5 section were taught to the reaction vessel, and under the inert 
gas ambient atmosphere, after carrying out melting mixing of them at 1 75 degrees C for 1 hour and 
making tin octanoate react at the 0.03 sections, in addition this temperature for 6 hours, temperature 
up was carried out to 200 degrees C, and it devolatilized and pelletized under reduced pressure of 
5Torr. The weight average molecular weight of the obtained lactic-acid system polymer was 158,000 
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(polystyrene conversion). 

[0087] [Example 2 of reference] The polyester (50 mol %, ethylene glycol 30 mol %, 1 ,6-hexanediol 
20 mol %, weight average molecular weight 55,000 (polystyrene conversion) of sebacic acids) 30 
section, The L-lactide 68 section, the D-lactide 2 section, and the toluene 15 section are taught to a 
reaction vessel. Under an inert gas ambient atmosphere 175 degrees C ~ 1 hour — them ~ melting 
mixing — carrying out — tin octanoate — the 0.03 sections — in addition After making it react at this 
temperature for 6 hours, 0.1 ****** s , the mixture of phosphoric-acid mono-DESHIRU and 
phosphoric-acid JIDESHIRU was made to react for 30 more minutes, subsequently to 200 degrees C, 
carried out temperature up, and was devolatilized and pelletized under reduced pressure of 5Torr. 
The weight average molecular weight of the obtained lactic-acid system polymer was 139,000 
(polystyrene conversion). 

[0088] [Example 3 of reference] The polyester (50 mol %, ethylene glycol 35 mol %, neopentyl 
glycol 15 mol %, weight average molecular weight 54,000 (polystyrene conversion) of succinic 
acids) 20 section, The L-lactide 78 section, the D-lactide 2 section, and the toluene 15 section are 
taught to a reaction vessel. Under an inert gas ambient atmosphere After carrying out melting mixing 
of them at 175 degrees C for 1 hour and making tin octanoate react at the 0.03 sections, in addition 
this temperature for 6 hours, 0.2 ****** s , ethylenediaminetetraacetic acid was made to react for 30 
more minutes, subsequently to 200 degrees C carried out temperature up, and was devolatilized and 
pelletized under reduced pressure of 5Torr. The weight average molecular weight of the obtained 
lactic-acid system polymer was 151,000 (polystyrene conversion). 

[0089] [Example 1] The lactic-acid system polymer obtained in the example 1 of reference was 
extruded at 1 80 degrees C from the circular die of 6mm of diameters, the shape of a tube with a 
diameter of 8mm carried out the film, the cellulose string of 0.8mm of diameters was inserted as an 
elution string which becomes elution opening of fertilizer at this, and the mixture of the urea 52 
section and the potassium chloride 48 section was introduced further. It extended cooling this in 25- 
degree C air, and was eventually made the tube of 7mm of diameters, and thermal melting arrival 
was carried out with the 1 80-degree C hot platen for every die length of 1 0mm, and the welding 
section was cut, it cooled in still colder air, and capsule fertilizer was produced. 
[0090] The thickness of a capsule was 25 micrometers. The nitrogen of this capsule fertilizer and the 
content of each component of potash were 24.0% and 25.0%. This capsule fertilizer is paid into the 
soil containing 80% of moisture, and the result of having investigated aging of an elution fertilizer 
component is shown in a table 1 . 

[0091] [Example 2] The film of a lactic-acid system polymer (30 micrometers and 20 micrometers) 
was produced for the lactic-acid system polymer obtained in the example 2 of reference the 
condition for 25m/using 50mm single screw extruder with a part for cylinder-temperature 180 - 15m 
[ in 200 degrees C, the discharge quantity of 20kg/hour, width of face of 60mm, and rolling-up 
rate ]/. 

[0092] This film is heat sealed so that it may become a tube with a diameter of about 5mm. The 
string made from polyvinyl alcohol of 0.9mm of diameters is inserted as a fertilizer elution string 
into this tube. Furthermore, the mixture of the potassium-nitrate 30 section, the dibasic-calcium- 
phosphate 17 section, the first potassium phosphate 30 section, and the ammonium-nitrate 23 section 
was put in the tube, and thermal melting arrival was carried out with the 1 80-degree C hot platen for 
every die length of 10mm, and the welding section was cut, it cooled in still colder air, and capsule 
fertilizer was produced. 

[0093] The content of each component of the nitrogen of this capsule fertilizer, Lynn, and potash 
was 16.0%, 1 1 .0%, and 20.0%. This capsule fertilizer is paid into the soil containing 80% of 
moisture, and the result of having investigated aging of an elution fertilizer component is shown in a 
table 1. 

[0094] [Example 3] The lactic-acid system polymer obtained in the example 3 of reference was 
extruded at 1 80 degrees C from the circular die of 6mm of diameters, the shape of a tube with a 
diameter of 8mm carried out the film, three rayon strings of 0.5mm of diameters were inserted in this 
as a fertilizer elution string, and the 50-degree C fertilizer slurry which consists of the urea 1 0 
section, the ammonium-nitrate 13 section, the potassium chloride 24 section, the monobasic- 
ammonium-phosphate 38 section, and the water 15 section was poured in. 
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[0095] It extended cooling this in cold air, and was eventually made the tube of 6mm of diameters, 
and thermal melting arrival was carried out with the 1 80-degree C hot platen for every die length of 
8mm, and the welding section was cut, it cooled in still colder air, and capsule fertilizer was 
produced. The thickness of a capsule was 30 micrometers. The content of each component of the 
nitrogen of this capsule fertilizer, Lynn, and potash was 14.0%, 10.2%, and 12.6%. This capsule 
fertilizer is paid into the soil containing 80% of moisture, and the result of having investigated aging 
of an elution fertilizer component is shown in a table 1 . 

[0096] [Example 4] L-polylactic acid (the product made from PYURAKKU, weight average 
molecular weight 157,800 (polystyrene conversion)) was used as a lactic-acid system polymer, and 
slow effect capsule fertilizer was produced by the same approach as an example 3 except setting 
thickness of a capsule to 50 micrometers on extrusion conditions. The content of each component of 
the nitrogen of this capsule fertilizer, Lynn, and potash was 13.8%, 10.0%, and 12.4%. This capsule 
fertilizer is paid into the soil containing 80% of moisture, and the result of having investigated aging 
of an elution fertilizer component is shown in a table 1 . 

[0097] [Example 5] Slow effect capsule fertilizer was produced by the same approach as an example 
1 except using the lactic-acid system polymer obtained as a lactic-acid system polymer in the 
example 2 of reference which carried out the dryblend of the powder of polyvinyl alcohol 10%. The 
nitrogen of this capsule fertilizer and the content of each component of potash were 23.5% and 
24.0%. This capsule fertilizer is paid into the soil containing 80% of moisture, and the result of 
having investigated aging of an elution fertilizer component is shown in a table 2. 
[0098] [Example 6] Slow effect capsule fertilizer was produced by the same approach as an example 
1 except using the lactic-acid system polymer obtained [ powder / of potassium chloride ] 5% in the 
powder of phosphoric-acid 3 potassium in the example 2 of reference which carried out dryblend 5% 
as a lactic-acid system polymer. The nitrogen of this capsule fertilizer and the content of each 
component of potash were 23.0% and 24.5%. This capsule fertilizer is paid into the soil containing 
80% of moisture, and the result of having investigated aging of an elution fertilizer component is 
shown in a table 2. 

[0099] [Example 1 of a comparison] Slow effect capsule fertilizer was produced by the same 
approach as an example 3 except using polyethylene instead of a lactic-acid system polymer. The 
content of each component of the nitrogen of this capsule fertilizer, Lynn, and potash was 13.7%, 
9.8%, and 12.3%. This capsule fertilizer is paid into the soil containing 80% of moisture, and the 
result of having investigated aging of an elution fertilizer component is shown in a table 3. In 
addition, this capsule was not biodegraded but half a year of after remained as it is. 
[0100] [Example 2 of a comparison] The lactic- acid system polymer obtained in the example 2 of 
reference was covered with the fluid bed of a vertical mold jet type to the inorganic fertilizer grain 
with a diameter of 2mm as a 15% solution of a methyl ethyl ketone (MEK). It covered with the 
drying temperature of 80-100 degrees C in the fluid bed, and the conditions of 0.5 hours so that it 
might become the lactic-acid system polymer 1 5 section in the granularity fertilizer 85 section which 
consists of the potassium chloride 26 section, the ammonium-nitrate 22 section, and the monobasic- 
ammonium-phosphate 52 section. 

[0101] The content of each component of the nitrogen of the obtained capsule fertilizer, Lynn, and 
potash was 14.0%, 133.5%, and 14.0%. This capsule fertilizer is paid into the soil containing 80% of 
moisture, and the result of having investigated aging of an elution fertilizer component is shown in a 
table 3. 

[0102] [Example 3 of a comparison] The lactic-acid system polymer and fertilizer which were 
obtained in the example 3 of reference were kneaded by the kneader so that it might become the 60 
**** 40 section. Kneading temperature was performed at 160 degrees C, and mixing speed was 
performed in 2kg/[ in an hour ]. After kneading was taken out with a diameter of about 3mm in the 
shape of a strand. By the pelletizer, the taken-out strand was made into die length of 4mm at cutting. 
As a fertilizer, potassium chloride, an ammonium nitrate, and the monobasic ammonium phosphate 
were used by the ratio of the 26 sections, the 22 sections, and the 52 sections, respectively. 
[0103] The content of each component of the nitrogen of the obtained capsule fertilizer, Lynn, and 
potash was 13.5%, 13.5%, and 14.0%. This capsule fertilizer is paid into the soil containing 80% of 
moisture, and the result of having investigated aging of an elution fertilizer component is shown in a 
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table 3. 

[0104] [Example 4 of a comparison] The lactic-acid system polymer obtained in the example 3 of 
reference was extruded at 1 80 degrees C from the circular die of 6mm of diameters, the shape of a 
tube with a diameter of 8mm carried out the film, and a granularity fertilizer which becomes this 
from the urea 54 section and the potassium chloride 48 section was poured in. It extended cooling 
this in 25-degree C air, and was eventually made the tube of 6mm of diameters, and thermal melting 
arrival was carried out with the 1 80-degree C hot platen for every die length of 10mm, and the 
welding section was cut, it cooled in still colder air, and capsule fertilizer was produced. The 
thickness of a capsule was 30 micrometers. 

[0105] The content of each component of the nitrogen of the obtained capsule fertilizer, a phosphoric 
acid, and potash was 25.0% and 24.0%. This capsule fertilizer is paid into the soil containing 80% of 
moisture, and the result of having investigated aging of an elution fertilizer component is shown in a 
table 3. In addition, Ayr got down from abundant close to the obtained capsule, and bleedoff of a 
relief and fertilizer was inadequate. 
[0106] 
[A table 1] 
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[0107] 
[A table 2] 
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[0108] 
[A table 3] 
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[0109] 

[Effect of the Invention] This invention is easy to fabricate and control of the burst size of fertilizer 
and a bleedoff period is possible for it. Can fertilize at once, moreover fertilizer covering material 
disassembles sufficient quantity of fertilizer, and it does not remain in an environment. There is no 
sprout / growth inhibition by the covering material, and when a lactic-acid system polymer is used as 
a polymer, an outstanding biodegradability slow effect capsule fertilizer which can also control 
propagation of saprophytic bacteria, and its manufacturing method can be offered according to an 
operation of the produced organic acid. 
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